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AUTHORS: Essen, M.A.3 Tavadze, F.I. 
RepnEnens 


TITLE: On the solubility of magnesium in iron 


PERIODICAL: Liteynoye proizvodstvo, no. 2, 1961, 31 - 34 


Hy Tests were carried out to study the diffusion of magnesium in iron 
and to establish tha effect of the iron composition on the transformation of nod- 
ular graphite. Magnesium was used as a reagent, the test ladles were made of CT. 
30 (St. 30) and Y-10A (U-10A) steel, while.9 different kinds of iron were tested 
containing silicium in the range of 0.72 - 5.25%. It was found that a carbon 
content of 2.61 - 4.67%, an S-content of 0.015 ~ 0.225% and a manganese content 
of 0. 29 - 0.7% have no marked effect on the transformation of nodular graphite, 
whereas the effect of the structure of the metal base and that of the silicon — 
content are considerable. To compare the behavior of the specimens, two of them 
were each time put in the test ladles in a rising order of their silicium content. 
The structural analysis of the specimens shows that in specimens with a low sili- 
cium content the iron is highly saturated with magnesium. Upon increasing the 
silicium content from 0.72 to 5.25% the amount of magnesium diffused decreased 
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from 3 to 1% in the outer layers of the specimen. Moreover, it was found that 
besides silicium, the concentration of magnesium in the peripheral layers only 
depends on the carbon content of the iron. The tests (at a temperature of 1,100°C 
for about 15 h) established the relationship between the change in the shape of 
graphite inclusions and the magnesium and silicium content of iron. Optimum re- 
sults with regard to the transformation of graphite inclusions into nodules were 
obtained for a magnasium content of 1.2 - 1.8% and a silicium content of 2 - 3.0%. 
Tests carried out at various holding times showed that the time also has an ef- 
fect on graphite transformation. Tests under righ pressure, in order to intensi- 
fy the diffusion process, produced in 5 hours' holding time a composition of 2.22% 
C, 1.27% Mg, 3.57% 341 with flake-shaped graphite, whereas a holding time of 20h 
resulted in a composition of 0.93% C, 1.59% Mg and 2.46% Si with nodular graphite. 
When the magnesium content of iron is raised above the optimum value, the graph- 
ite inclusions do not transform. This must be put down to a deceleration of car- 
bon diffusion, caused by a high magnesium content. Upon increasing the silicium 
content, the magnesium concentration of the specimen decreases, starting at the 
peripheral layers and becoming more and more pronounced towards the centre. It 
may, therefore, be assumed, that the optimum ratio between magnesium and silicium 
is attained, in the first place, in the core of the specimen, promoting the dif- 
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fusion of carbon to such an extent that the carbon atoms can carry out the trans- 
formation caused by magnesium. The optimum content of magnesium results in the 
transformation of graphite inclusions into nodules. Upon increasing the silicium 
content, three zones are formed in the specimen: an outer layer with excess mag- 
nesium content, a second layer with optimum magnésium content and a third layer 
where the magnesium content is below the optimum. Upon a further increase in the 
silicium content, only two layers are formed: a peripheral layer with optimum 
magnesium content with small and medium-size graphite nodules and an inner layer 
with compact film and nodule graphite. A further increase in silicium content, 


however, results in the rapid deterioration of the graphite shape. Part of the 
tests were carried out in the Tula mekhanicheskiy institut im. E.P. Rikman (Tula 
Mechanical Institute im. E.P. Rikman). There are 9 figures and 9 Soviet-bloc 
references. 
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Khim. Referut. Zhur. 10W, No. 1, 72.--The effect of the 1°@@ 
. treatment of cast iron with syathetic dags in a (.4-ton : isee 

bade elec. furnace with addons. of carbide. and high- 

alumisa content slags was investigated. rarlite cast tron | |-ee 
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P up to O.1, Cr up to 0.35, Ni 0.4-0.0 and Cu 0.55 


0.53%), used as antifriction material, was heated to 2) 600 
1600 and kept at this temp. for 8 min. with a slag contg. ijcee 
SO, 25.60, 9.70, Cry traces, PO, 0.44, CuO 45.0, N 
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High alloy malleable manganese cast iron [in Georgian with sumary 


AN Grus, SSR 2:101~122 
in Russian], Trudy Inet, met. 1 gor. dela (MIRA 11:1) 


(Iron-manganese alloys) 
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On the article of M.B. Posin and A.M. Ginstling *Philosophical 
principles of the "classical" theory of "solid phase" processes." 
Zhur.priki.khim, 27 no.9:992-995 S "54, (MERA 7:10) 
(Solids) (Posin, M.E.) (Ginstling, P.H.) 
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USSR/Corrosion - Protection From Corrosion. 

Abs Jour : Referat Zhur - Khimiya, No 9, 1957, 33151 
Author : Tavadze, F.N., Mandzhgaladze, S.N. 


Inst : Institute of Metals and Mining, Academy of Sciences 
Georgian SSR 


Title : Determination of Irreversible Electrode Potentials of 
Metals in Tbilisi Mineral Waters. 


Orig Pub Tr. In-sa metalle i gorn. dela. AN GurzSSR, 1956, 7, 
195-213 


: of the irreversible electrode 
pees Fy Bate Cee) oe renee in Tbilisi mineral waters 
of 2 drilled wells the composition of which includes up 
to 0.544 g/liter salts, No, CHy,, COg, HpS- On the ba- 
sis of the nature of the potential versus time curves 
the metals are subdivided in 3 groups: 
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1) Fe, Qu, brass, 1X13 steel, Zn -- acquire more negative 
potentials, 2) IXI€NoT and BI533 steel, crude iron grey 
cast and sheet -- the potentials undergo almost no change 
with time; 3) Sn, Al, AMfs alloy -- acquire more positive 
potentinls. IEP depended on composition of mineral water 
and the conditions of determination, in flowing water the 
IEP are more negative. Concerning the nature of IEP the 
assumption is made that Fe, stainless steels, Pb, Sn, Al, 
AM[s alloy, constituted, under the conditions of the ex- 
periment, complex electrodes of the film-pore type; Zn 
~- crude iron -~ electrodes of the type metal-admixture 
of metal. The low value of the potential of Cu is attri- 
buted to formation of electrode of second kind ~~ Cu/Cus. 
Data are presented concerning the stability to corrosion 
of the investigated metals, after remaining for 6 months 
in the water of the above-stated wells. 
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Referat Zhur - Khimiya, No 9, 1957, 33154 


Tavadze, F.N., Mandzhgaladze, S.N. 


_—— 


Institute of Metals and Mining, Academy of Sciences 
Georgian SSR 


Study of Polarisation of Metals in Tbilisi Mineral Waters 


Tr. In-ta metalla i gorn. dela AN GruzSSR, 1956, 7, 215-227 


Curves were recorded of anodic and cathodic polarization 
of 14 technical metals: S-3 steel, cast grey crude iron, 
erude sheet iron, stainless steels of brands x13, 
1Kh18N9T, EI533, M3 Cu, L68 brass, Al, of alloy AMfs1, 
anTs2, NiHI, PbC2, SnO02 in the mineral waters of 2 Trilisi 
springs (No 6 and No 7) having slightly different saline 
composition (0.458-0.544 ¢/liter) and containing H28, COp, 
and Cl-ions. Temperature of the springs 27-2° » PH value 
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7-2-8.2. The investigated metals » with a few exceptions 
showed slight anodic polarization. The cathodic process 
occurs more readily in the mineral water of spring No 6, 
having a somewhat higher content of HS, C05 and Cl-ions. 
In the opinion of the authors the corrosion of most of 
the investigated metals in the mineral waters of spring 
No 6 and No 7 takes place under cathodic limitation by 
the stage of Oo ionization. 
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{Transitional metals and alloys) Perekhodnye metally 1 splavy. 
Tbilisi, Isd-vo nauchno-metod icheskogo kabineta, 1957. 241 p. 
(MLRA 10:9) 
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(Modification of the structure and properties of steel under the 
Izgmenenie struktury 1 svoisty stali pod vlijanien f iziko-khimicheskikh 
faktorov, deistvulushchikh pri razlivke, Baku, Azerbaidzhanskoe 808, 
igd-vo nefs.4 nauchno-tekhn,lit-ry, 1957, 363 p. (MIRA 1131) 


1. Chlen-korrespondent AN Gruzinskoy SSR (for Tavadze), 
(Steel-.Met allography) 
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Translation from: 
AUTHORS: Tavadze, F.N., Bayramashvili, I.A. 
se ia I I nee 


TITLE: The Effect of Low Pressures on the Graphitization of Gray Iron 
(Vlivaniye nizkikh davleniy na grafitizatsiyu serogo chuguna) 


PERIODICAL: Tr. Gruz. politekhn. in-t, 1957, Nr 3 (51), pp 97-105 
ABSTRACT: The graphitization rate at low residual pressures exceeds that 


in atmospheric air because of the elimination of the hydrogen. 
After a certain exposure time the growth curve for air intersects 


the growth curve for vacuum and goes on upward. This is 
attributed to the fact that in the case of long exposures the oxid- 
ation process starts to predominate over the graphitization 
process. 


A.S. 
1. Iron--Graphitization--Pressure factors 
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137-58-4-7737 


' Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 4, p 198 (USSR) 


AUTHORS: Tavadze, F. N., Galinkin, B. Ye. 


osion Resistance of Iron 


ea 
TITLE: Effect of Heat Treatment on the Corr 
korrozionnuyu stoykost chu- 


(Vliyaniye termicheskoy obrabotki na 
guna) 
PERIODICAL: Tr. Gruz. politekhn. in-t, 1957, Nr 3(51), pp 129-127 
the effect of heat treatment (HT) in 
interval on the resistance of iron to 
d. Corrosion tests were made on gray 
h-strength iron with spheroidal 


ABSTRACT: The results of a study of 
the 200-700°C temperature 
corrosion (CR) are presente 
iron with lamellar graphite, hig 
graphite, sheet irons with flake graphite, without Cu and with 0.25 
percent Cu. The tests were run in 5 percent HCl, HNO3, NaOH, 
and NaCl solutions (with intermittent and constant immersion) and 
under atmospheric conditions. It was found that under full immer~ 
sion in NaOH and NaCl solutions, and under atmcspheric conditions, 
the CR of iron is independent of HT. HT also fails to affect the CR 
of iron containing Cu in all mediums. HT significantly affects the 
CR of iron only in solutions of acids and in NaCl (on alternating 

Card 1/2 immersion and withdrawal). The CR of iron under these conditions 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 235 (USSR) 


AUTHORS: Tavadze, F.N., Doliashvili, K.A. 
rc li ana TRE 

TITLE: Microstructure and Certain Properties of Alloys of the FeSi- 
MnSi-C System (Mikrostruktura i nekotoryye svoystva splavov 
sistemy FeSi-MnSi-C) 


PERIODICAL: Soobshch. AN GruzSSSR, 1957, Vol 18, Nr 2, pp 211-216 
(in Georgian) 

ABSTRACT: To prepare alloys of the MnSi-FeSi system, their base com- 
ponents - MnSi and FeSi - were smelted first, employing elec- 
trolytic Mn, Armco Fe and metallic Si. This was done under a 
layer of cryolite in a high-frequency furnace, using corundum 
crucibles. The specimens for measurement of resistivity were 
made by taking up liquid metal by suction into 3 or 4 mm cer- 
a:mic tubes preheated to 800°C. The alloys were subjected to 
stepped annealing at 1000-500° for 315 hours. Alloys of the 
MnSi-FeSi-C ternary system were obtained by smelting alloys 
of the MnSi-FeSi system under a layer of powdered graphite. It 
was found that alloys of the MnSi-FeSi system form a contin- 
wous series of solid solutions. The solubility of C in alloys of 

Card 1/2 the MnSi-FeSi system is ¢ 0.08%. The microstructures of 
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137-58-5-10527 
Microstructure and Certain (cont, ) 


alloys of the MnSi-FeSi-C system are analogous to the microstructures of 
alloys of the MnSi-Fe-Si system. The identical nature of the changes in the 
resistivity and microhardness curves of solid solutions of carburized and 
non-carburized alloys testifies to the fact that the C content of the solid sol- 
ution is insignificant, 

Z. Kh. 


1. Alloys--Properties 2. Alloys--Microstructure 
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TAVADZE, F.N,, otv. reds; AGLADZE, R.I., reds; ARCHVADZE, Sh.R., red.; 

~~" VACHHADZE, U.D., redo; GVBLESIANI, 0.0., rede; OUDZHEIZHTANI, B.I., red; 
DZHANELIDZE, A.1., red.; DZOTSENIDZE, G.S., red.; DURMISHIDZE, 
S.V., rei.; KETSKHOVELI, N.H., red.; MIKELADZE, 1.S., red.; 
RUBINSHTSYN, M.H., red.; TVALCHRELIDZE, A.A., red.,{deceased],; 
TSITSISHTILI, G.V., red.; SHENGELIYA, P.G., red.; FEODOT' YEV, 
K.M., red. izd-va,; GUSEVA, A.P., tekhn. red. 


(Natural resources of the Georgian 8.8.8] Prirodnye resarsy 
Gruzinskoi SSR. Moskva. Vol. 1.[Metalliferous minerals) Metallicheskie 
polennye iskopaemye. 1958. 230 p. (MIRA 11:11) 


1. Avademiya nauk Grusinskoy SSR, Tiflis. Sovet po izucheniyu 


proinvoditel' nykh sil. 2+ Chlen-korrespondent AN Gruz. SSR (for Tavadze). 
- (Georgia--Ore deposits) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755120013-6" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755120013-6 


353 SSE AALS PRES SEN RSE Ed 2 OT EN PEP ae ai eS 0 


SOV/30-56-4- B/E 
AUTHOR: _tavadze; ©. Nes Corresvonding Member, jcademy of Sciences, 


Gruzinskaya 5oR 


TITLS: Application of Chemical and Metallographice1] Methods to the 
Inveatigation of érchseologic isonuments (lrimeneniye khimni- 
cheskikn i metsllograficheskikh metodov k izucneniyu 
arkheologicheekikh pamyatnikov) Manufacture of iletallurric 
yroducts in the Territory of Georgia in Antiquity (0 proiz- 
vodstve metallurgicheskikh izdeliy ne territorii Geuzii v 
drevnosti) 


PURTODICAL:  Vertnik Akademii nauk SSSR, 1958, Wr 9, pr. 53-56 (UuSR) 


ABSTRACT: Chemical and metallogravhical investigations of many metel 
produds were carried out in the Institut metsllurgii avademii 
nauk Gruzinskoy SSR (Institute of Metellurgy of the AS 
Georgian SSR); these metal producte were found in archseolosi- 
cnl excavations in the territory of Georgia . these investiga- 
tions render possible to trace all stages of development of 
metollurgic manufacturing in the ancient epochs of the 

Card 1/4 history of Georgia . The epoch of bronze metaliurgy in Georgia 
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vas preceded by & period in wnich native copner * EG S20 St 
which in the beginning the simplest instruments vere manefacs : 
wad) In the early bronze age men becume aoquainted wath the 
syonerties of metel in hot end liquid condition en: tee 
tionally obteined copper containing arsenic, thet is vronz 

de began vroducing simple cagting moulds from stone and 

‘leo the manufacture of wire began in this period, ty 

it waa produced by forgin.: and then by drewinge throwseh 
yierced stones as e.g. jagnere At the ond of the 

age, bronze is produced with a content of arsenic un 

which gives evidence of an addition of minarals conti ining 
aveenic. In the middle bronze age in Georgia the founder's, 
umith's and jeweller's crafta sre developed and working 

such ss atamping and presving of metal ere invente.l : 

first part of this veriod antimony-containing bran 

fuined and in the second part tin bronze (in “rie tots) 

products originatiny: from these tines permit toa conetr: 

ut this ataee the craftsmen used jifferent complicntei 

nent end tools, It must also be oseumed that groure of 

nen vere engaged in this work, in this veriol oles 
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S0V/30-55-9-8 ‘51 
Application of Chemicsl ené Metallogapiml Methods to the Investigation of 
Archaeologic Nonuments. Manufacture of Metallurgic Products in the Terri- 
tory of Georgia in Antiquity 


weight and measure must have been used. In the late bronze 
age metal weapons were already generally required nass-articles, 
which gives evidence of a high number of qualified workmen 
engaged in production. The metal is melted near the ore-deposits 
and the workmen are supplied with hardware. Tin bronze is 
produced and for this purpose tin ore is used, which is part- 
ly found in Georgia and partly is imported. For the menu- 
facture ofcartin:: molding batches, wax patterns, gsandstone- 
and metal forms are used. In the late bronze age the use of 
sulfide ores becomes known. At the beginning of the late 
bronze age melting of iron ores is come into use and iron is 
obtained and processed. From the gradual development of metal- 
working it can be seen that the ancient tribes of Georgia have 
passed through all stages of their historical development and 
that always the same tribes have been living here which con- 
tinually raised their level of civilization which was of a 

Card 3/4 , peculiar nature. The abundance in natural resources and- the 
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S0V/137-59-5-10709 
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 179 (USSR) 


AUTHORS s Tavadze, F.N., Tskitishvili, M.D. 


ee v1 


v1 
TITLE: The Structure and Soms Properties of Alloys of ths Mn,Si - Fe51, 
System 7 


PERIODICAL: fr, In-ta metallurgii, AS GeorgianSSR, 1958, Vol 9, pp 71 - 75 
(Georgian, Russian résum 


ABSTRACT: Alloys of the Mn331-Fe3S15 system consist mainly of solid 
solutions, In an alloy with 70% Fe3Sin, the presence of a 
oheriical compound of Fe,o3i,Mns composition can be assumed 
according to the decrease in hardness and electric resistance. 
The alloys investigated become brittle after heating and cooling 
off within a range of 2009 - 500°C, 


L.V. 
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SOV/137-59-5-10747 
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 183 (USSR) 


AUTHORS; Tavadze, F.N., Tskitishvili, M.D, 
TITLE: The Structure and Some Properties of Alloys of the Mn3S - 
Fe siAgysten 


Reg! 


PERIODICAL: Tr. In-ta metallurgii AS GeorgianSSR, 1958, Vol 9, pp 77 - 81 
(Georgian, Russian résumé) 


ABSTRACT: The solubility of C in alloys of the Mn.Si - Fe2Si, systam de- 
creases from 2,15% to 0.43% with eee eek con anit of Fe3Si,. 

The microstructure of triple alloys is similar to the micro- 
structure of alloys of the Mn3S1 - Fe3S1 system, but it con- 
tains more eutectic components which rémaiIn in a coagulated 
state also after homogenization, C increases electric resistance 
and miorehardness of alloys, Introduction of C does not entatl 
the formation of a new structural component, Apparently C re- 
places 31 in silicides and other phages, 
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(Manganese silicide) (Carbon) (Solutions, Solid) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755120013-6" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755120013-6 
areas eo se Py, ets ees ee 


Ferrer 


SOV/I 37-59-3-5352 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p 62 (USSR) 


AUTHORS: Tavadze, F. N., Nikolayev, O. B. 
—_—. 


TITLE: On the Study of Stresses in Molds (K voprosu izucheniya naprya - 
zheniy v izlozhnitsakh) 


PERIODICAL: Tr, In-ta metallurgii. AN GruzSSR, 1958, Vol 9, pp 103-105 


ABSTRACT: In the open-hearth division of the Zakavkazskiy (Transcaucasian) 
metallurgical plant an investigation was carried out on the stresses 
in solid-bottom molds for 6-ton ingots. The mechanical-tensometer 
method with an arrow indicator was used for studying the stresses. A. 
brace 300 mm long with one end connected to the indicator was set on 
the outer face of the mold 70 mm from the upper end. A second metal 
brace with a set screw for linking to the indicator was placed in the 
same horizontal plane with the first brace. After the mold had been 
filled with liquid steel a recording was made every 30 sec of the over- 
all deformation (OD) which was determined by the sum of the values 
for the mechanical-expansion deformation (MD) due to the internal 
heating of the walls of the mold and the deformation resulting from the 

Card 1/2 rise in temperature of the outer surface of the mold (TD). The TD 
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On the Study of Stresses in Molds 


was established by means of an Fe-constantan thermocouple placed on the surface 
of the mold between the braces underneath the indicator. The MD from the expan- 
sion of the mold was determined by the difference OD- TD. The values for MD due 
to the expansion of the mold were plotted on a graph on the basis of the results ot 
the OD and TD measurements. The stress formula is rendered more precise 
through making allowances for the modulus-of-elasticity reduction factor. It is 
pointed out that in order to combat the formation of cracks in the molds the follow- 
ing measures should be taken: a) Casting the molds of iron with high heat conduc- 
tivity which would accelerate the decrease in ‘the modulus :of ‘elasticity and 


simultaneously increase the degree of plasticity of the metal and: (b) impeding D 
by fitting cast-steel bands over the ends of the molds.. 


V.P 
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Increasing the durability of molds by means of cast steel 


. ‘Erody Inst.met. AN Gruz.SSR 9:107-116 '58. 
ata sats (MIRA 12:8) 


(Molding (Founding) ) 
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- AUTHORS: Tavadze, F.N., Bayramashvili, I.A. sov/128-58-11-11/24 


a 


TITLE: On the Nature of the X-Phase (0 prirode X-fazy} 
PERIODICAL: Liteynoye proizvodstvo, 1958, Nr 11, pp 18-20 (USSR) 


ABSTRACT: The X and xi phase in heat resistant grey cast iron were in- 
vestigated. To obtain the large inclusions of the X-phase, 
which is a result of oxidation processes, specimens of cast 
iror. with varying silicon and manganese content, and spe- 
cimens of wrought and magnesium iron were subjected to 
20 irs of isothermal treatment at 730 C. It was found that 
the X-phase formation did not take place in cast iron with 
a 6.25 % silicon content. In al} other cast iron specimens, 
the X-phase was observed. The X°-phase depends on the man- 
ganese content, it is reduced with an increased silicon con- 
tent and rises with a higher manganese content. It also de- 
pends on the shape of graphites. There are 5 sets of micro~ 
photos, 1 table, 1 graph and 7 Soviet references. 


1. Cast tron-~Phase studies 2, Cast iron--Heat treatment 
3. Silicon--Metallurgical effects 4. Manganese--Metallurgical effects 
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(Iron alloys) 
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ranssurersnmnen 
Use of chanical and metallographic methods in the study of 
archeological monuments. Pt. 1:Mamufacture of metallurgical articles 
in Georgia in ancient times. Pt, 2:Hietory of the development of 
metal work and mining in Azerbaijan. Vest. AN SSSR 28 no. 9:53-57 
S '58, (KIRA 11:10) 


1. Chlen-korrespondent AN Gruzinskoy SSR (for Tavadse ) 
(Georgia--Metallurey) 
(Azerbad jan--4lloyd--Spectra ) 
(Archae logy) 
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3/137/60/000/011/035/043 
A006 /A001 
Translation from: Referativnyy zhurnal, Metallurgiya, 1960, No. 11, p. 251, 


# 27246 


AUTHORS ; Tavadze, F.N., Tskitishvili, M.D., Doliashvili, K.A., Mandzhgalad- 
ze, S.N,, Cvaliya, T.M., Nabichvrishvili, M.A, 


TITLE: The Effect of Carbon and Silicon on Heat and Scale Resistance of 
Alloys of the Iron-Chrome-Manganese System 


PERIODICAL; Dokl, Nauchno-proizv, konferentsii mashinostroiteley i priboro- 
stroiteley, Leningrad, Sudpromgiz, 1959, pp. 169 - 180 


TEXT; 3 The authors studied the joint effect of C and Si on heat and scale 
resistance in cast and heat treated states of 2 series of alloys containing (in $): 
C 1,04 ~ 3.92; Mn 12,19 - 15.61; Cr 12,90 - 15,40; 810,66 - 4,46; P 0,028 -' 
0.147 (1); © 0.25 ~ 3.82; Mn 14,14 - 15,38; Cr 24,03 - 25.90; 310.21 -~ 6,82; 
P 0,04 - 0,25 (II); Heat treatment was conducted in vacuum quartz tubes by the 
following two ways: 1) stabilizing at 700 and 750°C for 500 hrs; 2) homogenizing 
at 1,050 - 500°C (stepped) for 350 hrs, It was established that during stabiliza- 
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The Effec~ of Carbon and Silicon on Heat and Scale Resistance of Alloys of the 
Tron-Chrome-Manganese System 


of non-stable phases, namely austenite and carbides, During homogenization the 
alloys I show increased heat resistance, if their C content is 3,5 - 3.8%; the 
alloys II have 2 maxina of heat resistance: at 1.8 - 2.38 C; 0.3 - 1.0% Si and 
at 0,4 - 1,0% C and 6.0 - 7,0% 81, The alloys II show higher heat resistance af- 
ter homogenization, ‘The alloys investigated show satisfactory resistance to oxi- 
dation up to 750°C and are not subjected to "growth" up to 950°C, C impairs 
scale resistance of II and has no effect on I, Si impairs scale resistance of II, 
There are 9 references, 


tion an increased C and Si content reduced heat resistance due to the formation \/ 


A.8, 


Translator's note; This is the full translation of the original Russian abstract, 
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Translation from; Referativnyy zhurnal, Metallurgiya, 1960, No. 11, p. 250, 


# 27240 
AUTHORS: Tavadze, F.N,, Essen, M.A, 
TITLE: New Experiments in the Field of Obtaining Cast Iron With Spheroidal 


Graphite 


PERIODICAL: Dokl, Nauchno-proizv, konferentsii mashinostroiteley 1 priboro- 
stroiteley, Leningrad, Sudpromgiz, 1959, pp. 180 - 184 


Mg content in cast iron than by treatment of liquid metal with Mg, At an ex- 
tended contact with the cast iron a diffusion transition of C from cast iron in- 
: to Mg takes place; thus conditions are created which entail the formation of _ 
graphite inclusions of nodular shape. Impoverishment in C of the surface layer 
causes the formation of a film around the speoimen; the film consists of 4 


TEXT: The method of diffusion metallizing can be used to obtain a higher i 
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New Experiments in the Field of Obtaining Cast Iron With Spheroidal Graphite 


material which contains from 1.4 to 1.5% C, resembling graphitized steel, A high 
content of Mg in the peripherial layer proves the possibility of Mg dissolving 
in graphite and in the metallic base of the cast iron, 


A.S, 


Translator's note; This is the full translation of the original Russian abstract, 
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. ee from; Referativnyy zhurnal, Metallurgiya, 1960, No. 11, p..251, 
# 27245 


AUTHORS : Tavadze, F.N., Pirtskhalayshvili, V.A. 


TITLE: Investigating the Structure of Cast-Iron of the Chrome-Manganese 
System 


PERIODICAL: Dokl, Nauchno-proizv, konferentsii mashinostroiteley i priboro- 
stroiteley, Leningrad, Sudpromgiz, 1959, PP. 184 . 194 


TEXT: It was revealed that in alloys of the Re-Cr-Mn system at a C con- 
tent of 0,126, C widens considerably the range of alloys with an austenite base, 
shifting it toward the side of higher Cr concentrations, At C 2,2 - 2.4¢ this 7 
range inoludes alloys containing > 25% Cr, The austenite of Cr-Mn-cast irons 

with Mn 15 - 20%, Cr from 0 to 6 ~ 8%, decomposes partially into perlite starting — 
from 675 - 7OO°C; austenite, however, does not undergo perlite decomposition, 

In low-chromium alloys, in the range of austenite-base Cr-Mn-system of cast-irons, 

a part of Mn is bound in (F,Mn,Cr)3C carbides, In high chromium alloys, Cr is 
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Investigating the Structure of Cast-Iron of the Chrome-Manganese System 


mainly bound in carbides and its ferrite-forming capacity vanishes, Si affects 
the stability of the austenite of the Cr-Mn system, In the Cr-Mn system of cast 
irons C is bound in carbides rich in Cr and Mn, Free C is present in the struc- 
ture only in alloys with a low Cr and Mn content, There are 18 references, 


(= 


A.8, 


Translator's note; This is the full translation of the original Russian abstract, 
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AUTHORS: Tavacze, F. N., Katsitadze, Sh. S. 
eee 


ee 


TITLE: On the flow mechanism of molten metals 
PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 8, abstract 6A48 
("tr Gruz. politekhn. in-t", 1959, no. 3 (64), 77 - 80) 


TEXT: The velocity of metal flow (Al-alloy and steel) in quartz tubes of 
different diameters was determined by filming (24 frames per second). The length 
of the metal flow was determined by instrumental and binocular microscopes on a 
negative film. It was established that the velocity of metal flow changes in 
time constantly (a time-velocity curve is presented). 


T. Kolesnikova 


[Abstracter's note: Complete translation] 
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SOV/128-59-6-6/25 


favedZe. F.N.,Doctor of Technical Sciences, 
Essen, M.A., Engineer 


Transformation of Graphite Inclusions in Cast Iron 
During its Saturation with Magnesium 


Liteynoye Proizvodstvo, 1959, Nr 6, pp 15-18 (USSR) 


Apart from the interest in a theoretical clarification 
of the question on the formation of spheroidal gra- 
phite, there is no uniform opinion among scientists 
about this problem. During the last 10 years, Soviet 


‘ and foreign literature has published many scientific 


treatments covering this problem. Despite the diffe- 
rent theoretical concepts, all authors agree about the 
methods necessary for the elaboration of this problem 
on liquid cast tron. Exceptions are only the following 
articles published by their enthor: (Publication of the 
Gruzinskiy Polytechnical Institute Nr 6, 1955, Nr 
1956, Nr 3, 1958) and the article by Stepin, P.J. 
(Liteynoye Proizvodstvo, Nr is 1958. These publica- 
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Transformation of Graphite Inclusions in Cast Iron During its 
Saturation with Magnesium 


tions contain data gained by experiments on the trans- 
formation of graphite inclusions in chill type sulphu- 


until the formation of nodular graphite. In this ar- 
ticle the methods for separation of graphite in chilled 
cast iron improved by the authors igs described, For 
these experiments, the authors have put cylindrical 
samples of uniform weight, but of different types of 
cast iron with and without magnesiym under pressure 
after heating the samples from 400° up to 1.100 Cc. The 
results showed that cast iron can be saturated with 
magnesium either by pressure or by temperature, but in 
a different manner than that for molten cast iron. Mag- 
nesium in its larger percentage is found on the outside | 
of the shape, less in the inside. The test Samples 

were treated by an additional process to separate the 
carbon share of the material. A chemical analysis did 
not show any carbon in the magnesium but an acetylene 
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Transformation of Graphite Inclusions in Cast Tron During its 
Saturation with Magnesium 


type smell indicated such possibility. The authors 
maintain that the separation process of carbon plays an 
important role in the formation of nodular type gra- 
phite. The tests with aluminum demonstrated that it 
bears only a weak influence on the formation of sphe~ 
roidal graphite. Several microphotos show the various 
phases of the formation of spheroidal graphite. The 
experiments made by the authors have not been verified 
by. the experiments of P.J. Stepin despite the fact 
that he used the same type of methods. The authors as- 
sume that Stepin did not make his experiments under 
sufficient pressure. Likewise his statement that the 
graphite separation occurs always in spheroidal shape 
could not be proven. There are 6 photographs, 7 table, 
1 diagram and 7 Soviet references 
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Influence of Lithium on Transformation of Graphite 
Inclusions in Solidified Irons 


liteynoye proizvodstvo, 1959, Ur 9, p 35 (USSR) 
Cast iron containing globular graphite inclusions 


finds on many occasions application as & constructive 
material. However, it has not been yet definitely 
established, under whet conditions the glebular gra- 
phite structure is formed. A number of Suviet and 
foreign experts, among them K.P. Bunin, Kei, Vash~ 
chenko, N.G. Girshovich, D.P. Ivanov, B.S, Mil'man, 
end P.I. Stepin have worked on this problem, but in 
each case formation of globular graphite was resear- 
ched in liquid, non-solidified irons. in recent 
years, research revealed the possibility ov obtaining 
cast irons with giobular graphite inclusions by means 
of an adequate treating of irone already solidified. 
The authors of this article have carried out their 
experiments on sviidified lrons applying the method 
of diffusion provoked by lithium. Yo this enc, the 
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methods that were at one time worked out by 2.1. 
vadze, fe.S,Xartoziva and M.A. Essen were partly 
used. vast iron test- ~piecess were placed together 
with lithium in steel cylinders and heated up to 
4 100°C; thereafter. they = atayed 15 hours and gradual- 
17 cooled down. it was established ie during the 
process of heating graphite inclusion independently 
o2 their initial torm, have taken the “plobular strac~ 
ture. aA specific feature of this process ig the ap- 
pearance of ferrite structure in cast iron, ‘here 
are 1 table, 2 photographs and 2 Soviet references. 
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 ‘TAVADZE, F.N.; BLYRAMASHVILI, I.A.; TSAGAREYSHVILI, G.V. 
a 

oo Effect of manganese on the removal of sulfur from cast iron 

smelted under vacuum, Sood, AN Gruz. SSR 22 no.37329-336 


Mr '5¢), (MIRA 12:8) 


1.Grusinskiy politekhnicheskiy institut im. 5,M, Kirova. 2,Chlen- 
korrespondent AN GrusSSR (for Tavadse) 


(Manganese) (Cast iron~-Metallurgy) 
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Effect of calcium on shape changes of graphite in cast iron. 
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(Cast iron--Metallography) 
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Heat resistant alloya—-Testing) . 
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AUTHORS : Tavadze, F.N., Doctor of Technical Sciences, Professor 
and Kovs Ov, Ye.K., Engineer 


TITLE? Modernization of the Technology of Thermal Treatment of 
Forging Dies , 

PERIODICAL: MetalliVedeniye i termicheskaya obrabotka metallov, 
1960, No.10, pp.54-57 


TEXT: The authors investigated various methods of heat-treating 
of forging dies made of Soviet developed Mo-free steels with the 
following compositions; 5 XHB (5KhNV)\4 0.5 - 0.6 C, 0.5 - 0.8 Mn, 


0.15 - 0.35 Si, 0.5 - 0.8 cr, 1.4 - 1.8 Ni, 0.6 -1w. 

5 XHT(SKHNT)\> 0.52 - 0.60 C, 0.5 - 0.8 Mn, 0.15 - 0.35 Si, 
1.0 - 1.4 cr,, 1.4 - 1.8 Ni, 0.08 ~ 0,15 Ti. 

JKC (SKHNS) \90.5 - 0.6 C, 0.3 - 0.6 Mn, 0.6 - 0.9 Si, 
13-6 Cr, 0.8 - 1.2 Ni. 5XHCB(SKhNSV)\6 0.5 - 0.6 € 
0.3 - 0.6 Mn, 0.6 = ag Si, 1.3 - 1.6 Cr, 0.8 =. 1.2 Ni, 


0.4 - 0.6 Ww. 5XH2CB6 (SKhN2SVF)\4 0.45 - 0.55 C, 0.5 - 0.8 Mn, 
0.8 re 1,2 Si, 0.5 on. 0. cr, 2.0 ae 2.5 Ni, 0.6 = 1 W; 0.15 - 0.30 Vv. 
Usually, to protect the working face of the die against oxidation 
and decarburization, it is placed face-downwards in a tray filled 
Card 1/4 
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Modernization of the Technology of Thermal Treatment of Forging Dies 


with a mixture of carbon and sodium carbonate (5 wt.-%), after which 
the whole is inserted in a furnace at 600°C. The die is then 
heated gradually to the final (quenching) temperature, depending on 
the composition of the steel, as shown in Table 2. The holding 
time at the temperature is determined by the height of the die 

(see Table 3). Thus, for instance, in the case of a die 

250 mm high, it is held at 600°C for 35 min, brought up to the final 
temperature (about 850°C) in 8 h 25 min, and held at the temperature 
for 1h 50 min; in the case of a die 700 mm high, the corresponding 
times are 2h 25 min, 23 h and 5 h. After removing from the 
furnace, the die is allowed to cool in air to about 750 to 780°C 

and is then quenched in oil maintained at a temperature not higher 
than 70°C. The die is cooled in oil to about 200 to 300°C and is 
then transferred to a tempering furnace at a temperature not 
exceeding 350°C. The final temperature reached during the 
tempering treatment. depends on the material and dimensions of the 
die (see Table 4), the duration of the tempering treatment 

depending on the size of the die (Table 5). After tempering, the 
dies are air- or oil-cooled. This is a lengthy procedure which, 
Card 2/ 4 
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in the case of a large 700 mm high die, may take up to 60 h. 

To reduce the heat treatment time, a modified method of tempering 
was proposed in which both the working face and the tail end of the 
die was tempered simultaneously. The modified method consisted in 
placing the die (working face upwards) on an electrically heated 
plate, and covering it with a metal hood, thermally insulated by 

an asbestos sheet ‘lining; the hole in the top part of the hood 
accommodated a thermocouple with its hot junction resting on the 
working face of the die, When the temperature of the working 

face reached 500 to 520°C, the temperature of the tail end of the 
die was considerably higher. Although this method ensured that 
the tail end of the die had the required mechanical properties, it 
did not solve the problem of imparting the right combination of 
mechanical properties and stability to the working face of the die. 
The present authors have developed another time-saving method of 
heat treatment which consists in the following: the tail end of 
the die, pre-heated for quenching, is enclosed in an airtight box pate, 
(see sketch on p.56). Ribs, welded on the inside walls of the box, 
ensure that there is an air gap of 25 to 4o mm between the box walls 
and. the die. Rods, passing through holes in the side walls of the 
Card 3/4 
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Modernization of the Technology of Thermal Treatment of Forging Dies 


die and fitting into a groove in the die, are provided to facilitate 
hoisting, The die is then immersed in the oil bath and, since the : 
air contained in the box prevents oil from entering it, the tail end 
of the die is not im direct contact with the cooling medium. Hence, 

while the working face of the die is being que ched, its tail end is 
Subjected to a normalizing| nd self-tempering/ treatment, so that no 
Subsequent heat treatment is necessary, As a result of adopting 

this method, a 60 kW electric tempering furnace was freed for other 


ASSOCIATION: Institut metallurgii AN Gruzinskoy SSR 
(Institute of Metallurgy, AS Georgian SSR) 
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I$ 1210. A006 /A101 Fn gla | 
AUTHORS; Tavadze, F.N., Barbakadze, AL ; 
TITLE; ‘The complex effect of manganese and antimony on antifriction proper. | 


i 


ties of aluminum 
te 


1 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 6, 1961, 24.25, abstract 
61172.("Tr, In-ta metallurgii: AN GruzSSR", 1960, v, 10, 69-85, Georg. . 
jan, Russian summary) : . 

TEXT; <. The authors investigated the effeot of Mn and Sb on the antifriction: 

properties of Al in the following alloys;. Al_-Mn (0,5-3,5%), Al-Sb (1-6%), Al-Mn. 

Sb (0.5-3.5% Mn and 0.9-6.0% Sb), It was established that alloys containing 34 

3.5 and 0,5-3.5% Mn at a constant amount of 1,0% 8b, meet the metallographical 

requirements of antifriotion properties, An addition of > 3% Sb sharply reduceg : 

the ductility of Al alloys, Addition of Sb up to 2% into Al alloys containing Z 

0.5-3,5% Mn, raises wear resistance of the alloys, At temperatures elavated from $ 

20 to 200°C, the hardness of the alloys is slightly reduced, Optimum antifriction nis : 
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Properties are shown by alloys which conta 
in in : 
Mn 3.5 + Sb. 1.0. There are 13 references, te eee ee pare 


T, Rumyantseva 


[Abstracter's note; Complete translation] 
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Irreversible electrode potentials of different materials in 


. Soob. AN Gruz. SSR 25 no, 3:311-318 S '60. 
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1. Akademiya nauk Grusinskoy SSR, Institut metallurgil, Tbilisi. 
2, Chlen-korrespondent AN Gruzinskoy SSR (for Tavadze). 
(Metals--Electric properties) 
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Changes in certain characteristics of champagne related to the 
corrosion of different materials in it, Soob. An Gruz. SSR 25 
no. 42433~440 0 '60, (MIRA 14:1) 


1, Akadomiya nauk Gruzinskoy SSR, Institut metallurgii, Tbilisi. 
2. Chlen-korrespondent Akademii (for Tavadze), 
(Champagne (Wine) ) (Corrosion and anticorrosives) 
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a 67900 
6, 2/00 
: 8/020/60/130/06/032/059 

AUTHORS s Ageyev, N. Ys, Corresponding Member BO11/B015 
AS USSR, fevadse; F- 1 FP. N., Kartvelishvili, Yu, M. 

TITLE: Or the Production of Pure Chromium chiorides?! 

PERIODICAL: Deklady Akademii nauk SSSR, 1960, Vol 130, Nr 6, pp 1294 - 1297 
(USSR) 

ABSTRACT: fo obtain chromium in the highest possible degree of purity the 


authors recommend the production of pure chromium chlorides 
from electrolytic chromium by chloride distillation in a 
chlorine current, and subsequent reduction with alkali metals 
ov alkaline-earth metals. In this paper they deal with the 
production of pure chromium chlorides. The following reactions 
are possible between metallic chromium and chlorine: 

20r + 3C1,—> 2crCl, (1); Cr + C1, —» CrCl, (2); 2crcl, + 


+ Cr os Gg (3). The authors calculated the free energies 
and equilibrilim constants of these reactions from standard 
data. The results (temperature dependence of the free energies 
and constants) are graphically shown on figures 1 and 2. The 
Card 1/3 thermodynamic determination shows that in the temperature range 
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On the Production of Pure Chromium Chlorides 3/020 60/130/06/032/059 
B011/B015 


investigated reaction (1) is most likely to occur whereas re- 

action (3) is most unlikely. Metallic chromium was supplied by 

the Institut prikladnoy khimii i elektrokhimii AN GruzSSR 

(Institute of Applied Chemistry and Blectrochemistry of the 

Avademy of Sciences of the Gruzinskaya SSR). Figure 3 shows i 

tae apparatus for the production of pure clromium dilorides. The proce- | 

dure may be divided into three sections: (a) degasification of 

chromium; (b) chlorination of chromium; (c) purification of the 

chlorides produced by sublimation. These three stages are dis- 

cussed in detail. Degasification at 400-450 in a vacuum of 

1074mm during 1.0-1.5 h was sufficient to elimjnate the entire 

hydrogen. Chlorination is effective at 595-605. The chlorina- 

tion time is to a considerable extent determined by the rate 

of chlorine addition and the amount of weighed chromium portia. 

Chlorination took about 50 minutes at a chromium quantity of 

20230 g- At a slow chlorine passage Crel, is produced. It is 

necessary to purify the chromium chioridés under the exclusion 

of air and steam in vacuum or in pure chlorine because the 

chromium trichloride vgpors oxidize easily in the air. crcl : 
Card 2/3 dissociates above 1300 , signs of dissociation are, however, 5 
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On the Production of Pure Chromium Chlorides s/020/60/130/06/032/059 
BO11/B015 


noticeable at 355° already. Sublimation is effective at s 
910-950. Large crystals were obtained by maintaining 400-450 
in the condensation vessel. The chromium chlorides produced in 
the above way had a high degree of purity. Only in a few ex 
periments it was possible to prove traces of aluminum and bis- 
muth spectroscopically. The chromium used, however, contained: 
Cu, Ni, Fe, Cd, Sn, Pb, Bi, P, Ti, Al, Si, Mn, Sb, Oo» Ho» and 
N,,. The Cr content was 99.23065. There are 3 figures and 
4°references, 3 of which are Soviet. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
(rnstitute of Metallurgy imeni A. A. Baykov of the Academy of 
Sciences, USSR 


SUBMITTED: November 2, 1959 
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Natural resources of the Georgian S.S.R.] Prirodnye resursy Gru- 
beta SSR, Moskva, Izd-vo Akad nauk SSSR. Vole3e (Mineral water] 


Mineral’nye vody. 1961. 438 p. (MIRA 14:12) 


, Akacemiya nauk Gruzinskoy SSR, Tiflis. Sovet po izucheniyu pro- 
parr iain oil, 2. Akademiya nauk Gruzinskoy SSR (for Tavadze). 
(Georgia—Mineral water) 
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ved, YASLOKOV, V.S., red.; PEVZNER, G.Je., red.izd-vaj MAKUNI , 
tekhn. rede 


kazao, BY B.1.Gudshedshiani 
tins of the Caucasus) Atles uglei Kav ny 
= niece: Izd-vo Akad.nauk SSSR, 1961. 167 pe (MIRA 14 ) 


1. Akademiya nauk Gruzinskoy SSR, Tiflis. Sovet po izucheniyu proiz- 
' 1. 
ca at (Caucasus-~Coal geology ) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755120013-6" 


. “APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755120013-6 


5 SE AB Sy RULE AER SE NT MIAME TAY | Weher roses 


$/129/61/000/001/007/013 
E073/E135 


AUTHORS: Tavadze, F.N., Corresponding Member, AS Georgian S&R, 
KAT IOETVSE TES. Engineer, and 
Shinyayev, A.Ya., Candidate of Technical Sciences 


TITLE: Solubility of Magnesium in Iron 


PERIODICAT: Metallovedeniye i termicheskaya obrabotka metallov, 
1961, No. 1, pp. 33-35 


TEXT: The results are described of determining the solubility 

of magnesium in tron of high purity at elevated pressures. As V/ 
starting materials, electrolytic iron (99.87) and magnesium = 
(99.9%) wera used. The iron was saturated with magnesium in 
cylindrical centainers of commercially pure iron with 5 mm thick 

walls. The working part was 20 mm high with a diameter of 20 mm, 

Tron dises of 19.5 mm dia and & mm thick were charged into the 
eontainer together with magnesium, the volume of which was 
approximately equal to the volume occupied by the iron specimens. 

The centainer wis hermetically closed with 2 threaded stepper and a 
lid. Following that, the container was sealed in vacuum into ; 
quartz ampoules and annealing was effected at 112)) °C for a duration 
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which was sufficient for producing appreciable diffusion layers. 

The duration of the annealing depended on the hermeticity of the 
container, i.e. on the pressure. The pressure in the container was 
produced by the considerable differences in the coefficients of 
expansion of the magnesium and the iron, According to calculations, 
pressures between 500 and 1500 atm can be produced by this means. 
For such pressures no appreciable solubility of magnesium in iron 
was detected below 1000 °%., Above this temperature the solution 
was due to the hermeticity of tne system. No microstructural 
changes in the surface layer of the specimens was observed after 
annealing for 18 hours at 1120 0G, However, chemicrl analysis by 
deposition on the mercury cathode of a 0.4 mm thick surface layer 
showed a content of 0.17-0.19 wt.% of magnesiun. Jn specimens 
annealed for 40 hours at the same temperature microstructure changes 
in the surface layer were detected; a zone of columnar crystals, 
orientated perpendicular to the surface of the specimen and having 
an average thickness of 0.5 mm was observed. The magnesium content 
in a 0.4 mm thick layer was about 0.6%. Outside this layer the 
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structure was the ordinary polyhedric one, X-ray structural 
investigations by the powder method showed that the lattice period 
tends to decrease on transition to layers that are saturated with 
magnesium (2.858 compared to 2.861 4 for the pure iron). Tne 
X-ray diffraction patterns showed only pure iron lines. The self- 
diffusion power of the Lron was studied by pepegt eine on the 
magnesium-containing layer the isotopes Fe29 and Fe22 and subjecting 
these specimens as well as reference specimens of pure iron to 
vacuum annealing in quartz ampoules at temperatures controlled 
within t 2 °C,” The self-diffusion was determined by electrolytic 
removal ov l:yers and measuring the radioactivity of each layer. 

Tt was fcund that magnesium brings about an increase in the self- 
diffusion of fron; at 1683 ©3 the diffusion in the magnesium- 
containing curface layer wis about 25 times 2% high as in pure 

fron, Particularly noticeable is the increase in the self-diffusion 
coefficient for iron that has been subjectrcd to microstructure 
ehanges aS a result of magnesium dissolution, Autoradiographic 
investigations have shown that volume diffusion of iron takes place 
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throughout the entire depths of the diffusion zone, which indicates 
that the magnesium which is dissolved in the iron is uniformly 
distributed throughout the grain body; the diffusion depth in 
pure iron was 80.99 and over 200 yn in the magnesium-containing 
iron layers. This contributed to the. formation of a large number 
of defects in the crystal lattice of the solvent metal during the 
process of dissolution. Indeed, in almost all cases the micro- 
photographs of magnesium-containing iron show pores; these 
coagulate, depending on the conditions of interaction between the 
magnesium and the iron (temperature, pressure). Magnesium 
dissolves in iron only at high pressures and temperatures (above 
390 0C), 4Aceording to Bulloy and Human (Nef.2) dislocations can 
become centres of accumulation of dissolved admixtures, In the 
zone surrounding the dislocations the migration of atoms is 
considerably accelerated. Formation of vacancies should reduce the 
lattice period of the iron. This is in good agreement with data 
obtained by X-ray investigations, There aro 1 figure, 1 table 
and 2 references: 1 Soviet and 1 English. 
This is a condensed translation, 
Card 4/% 
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19-7500 4054/4127 
AUTHOR: Tavadze, F. N. \ 
oe ee 
TITLE: Some theoretical problems of the heat-resistance of iron 
grades 


PERIODICAL: Liteynoye proizvodstvo, no. 3, 1961, 31 - 34 


TEXT: Modern engines, machine parts etc. made of chromium-manganese 
cast iron grades have a high resistance to heat-creep, expansion and oxide- 
tion. ‘These properties of the alloy largely depend on the content of alloy- 
ing elements, relat:.on and transformation of phases. Investigations were 
carried out to establish the relation between the structure of chrome-man- 
ganese iron and its heat resistance, as well as to ascertain the mechanism 
of changes which tale place in a multi-phase alloy subjected to high temper- 
atures. In the tests the iron, chrome and manganese content were changed 
(cr: 0 - 26%, Mn: 0 - 21%) while the carbon and silicium content remained 
practically-constant. The alloys were produced in a high frequency furnace, 
(corundum crucibles), with a smelting temperature of 1,350°C. The actual 
length of the specimens was 67 mm, their diameter 4 mn. The tests were 
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partly carried out with stabilized alloys, stabilization took place by an- 
nealing for 50 hours at the temperature at which the heat resistance was to 
be tested. A part of the alloys was intended for studies in equilibriun 
conditicn, which wa3 obtained by 430 hours stepwise annealing, from 1,050° 
to 550°C, followed oy cooling in a furnace. Loading for both types of 


samples (stabilized and in equilibrium) was identical: 5 kg/sq mm for 50 " 
hours, then for the same interval 10 and for another fifty hours 15 kg/sq mm. 
The tests with stabilized alloys proved that the increase in chrome content “! 


raised the heat resistance of the alloy, whereas the increase in manganese 

content from 0.4 to 5.0% had the opposite effect. A minimum heat resistance 

was observed in alloys with a manganese content of 3 - 4%. When manganese 

content reached 11%, the heat resistance of the alloy suddenly increased, 

most probably due to the phase-transformation that took place in the iron. 

When comparing the behaviour of stabilized samples and those in equilibrium 
condition, it was found that the stabilized samples with a chrome content 

of over 10% and a manganese content of more than 12% had a greater heat re- i 
sistance than samples in equilibrium condition, containing the same amount 

of elements. The relationship between heat resistance of the alloy and the 
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phase-conditions are plotted in Figure B, in which the deviation of the 
specimen from the vertical axis (expressed in millimeters) was taken to- in- 
dicate heat resistance. The steep rise in chrome content from 0 to 2665 re- 
wulted in a sudden increase in heat resistance, most probably due to ao de- 
crease in the intensity of the diffusion processes. Stable carbides are 
not easily: soluble ir austenite. The dispersed carbides form some kind of 
reinforcement, localizing plastic deformations. The changes in heat re- 
sistance at 700° & both for stabilized samples and those in equilibrium con- 
dition, are plotted; in Figures 4 - 7, in which the relationship betveen 


chrome and mangenese content and heat resistance can be followed closely. 
There are 10 figureb, 1 table.and 27 references: 18 Soviet-bloc, 9 non-So- 
. viet- bloc. 
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Automatic Signalling of the Beginn 
Transformation 


TITLE? ang of Martensitic 


PERIODICAL: Metalliovedeniy& i termacheskaya obrahotka metalloy, 


1961. Nock, pp. 2-5 

rs developed an instrument for automatic 

of martensitic transformation during 
quenching of componentS>» The device eengists Of tWO equal coils 
(Fig.2). the prunary windives } and Sat which are series 
connecten 4% An anf aappl ys the sacondary windings 5 and 4 
are series connected to a gaivanometer via seienium rectifiers b 
and 7c The ends of the secondary windings ere connected jn such ¥ 
a way that the induced currents srould be eppoxite to vach other 
and if the coils do not contain ferromagnetic masues, the galvano- 
meter will produce no deflections One of the coils is mounted in 
the quenching water tank, If a ferromagnetic component is placed 
into it, the current dntensity induced in the secondary winding 
changes and the aifference in the current intengsitres produces 2 
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deflection of the galvanometer reading, Deprnding on the mass af 
the component, the senvitivity can be varsed by varying the current 
intensity in the primary windings by means of the autetransformer 

5. The stand on which the apparatus is muunted 153 made of piastic. 
the bodies of the coils, 650 mm high end 500 mm diameter, are made 
of vinyl. The windings of the coils, whith are tn the water tank, 
are enclosed in a hermetic vinyl jacher and ymbedued iu paraffin 

The primary windings consist of 600 torus of O.74 mm diameter wire. 
The secondary windings consist of 3000 tnrns af O.3 mm thick wire. 
The zero position of the galvanometer 18 established by means cr 

the rhenstats R and R,. The compsnent to be quenched is heid 

b. tongs of nonmagnetic steel and submerxed inte the water inside 
the coil. As soon as the temperature cl the beginning of marten- 
site transformation is reached, i.@. as soon as the farst sections 
ef the ferromagnetic phase appear, the pointer of the galvanometer 
is deflected and a light and sound signet © is switched on, 

which indicates to the operator the exact time when the component 
should be thrown into oil. The signalling squipment can signal 

not only the beginning but also an intermediate position and the end 
ef the martensitic transformation, The advantage of the apparatus 
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sharply reduced and a uniform hardness of the component is ensured a. 
+-and also that semi-skilled operators can be employed. - The automatic  !° 
« signalling equipment can also be fitted into’ an oil bath for acc: 

; determining the time when forging dies’ should be taken out of the 

; O11 for tempering. Thereby, it is possible to prevent cracks . 
| forming as a result of holding the dies too long in the cooling 

+ odl. Furthermore, the apparatus can be used in mass production of 

' components of the fame type made of high carbon steel. There are 
2 figures and 3 references: all Soviet. 


: ASSOCIATION: Institut metallurgii AN Gruzinskoy SSR 
(Institute of Metallurgy, AS, Georgian ssR) 


Fig.2 Vater TEads: ae ft 
Vodyanoy bak ~- water tank — oh on ; 
220 ft ~ 220 V 
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TEXT: The paper reports the results of an experimental investigation oi fhe 
refractory properties of cast irons of the Cr-Ni svetems, unth cantante nf Xo Read 
wR A eo Se Cae 6 aso. s WETe Teste. ol omiiseltions are taducetec:, nhays 
Soe ikl Ree ee Ga Bel. oro eee VARS Be PG Be a ra | a. ae 
eS iS. tects ene oe ee ee Te Se ee Bi Dero «Si ae Fy “os nord a 


biactur:ness (iuslomn-te nperaturej cnaracterisiics were investigated, as we:. ‘as De 
microstructure of the alloys. Tests were made on allovs which had inde reoyp 340 
hrs cf homogenizing stapwise anneal and alloys which had undergone a short-term 


Stabilizing anneal at test temperature for 50 hrs. The fusion-temperature tests 


It is concludec that the 
ines (fusion tomperat. se} increases with an increase im Cr and Ni content... 
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AUTHORS : _Tavadze, F. N., Tekitishvill, M. D. 


TITLE; ‘he effect of small niobium, tungsten and molybdenum additions on 
eo ‘the heat-resisting properties of shrome-menganese alloys 


PERIODICAL: Referativnyy zhurnal, Mashinostroyentye, no. 14, 1962,°20, abstract ° 
; 144119 ("Tr, In-ta metallurgii. AN GruzSSR", 1961, v. 11, 153 - 165, 
Georgian; Russian summary) 


TEXT; As a result of investigating the heat resistance at 700 and 750°C 

with a load of 15 kg/mm@, microstructure, micro- and macro-hardness, electric 

resistance and dilatometric analysis, corrosion resistance ‘and scale resistance, 

it was found that the best heat-resisting properties are shown by low-carbon 

alloys (up to 1% C) with small Nb-additions (up to 0 4%) having an austenitic 

structure with network-like distribution of the carbide phase. Nb-additions to : 
medium-carbon low-chromium (up to 15%) alloys do not ensure an improvement of 

their heat resistance because of the coagulation of the carbide phase at high V 
temperatures, Tungsiten improves the heat resistance ef alloys only insignificantly. 
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Mo-additions cause a nonhomogeneity of the structure in the cast state and abrupt 
changes in the structure under the effect of the heat-treatment and test tempera- 
ture, as a result of which the heat resistance of the alloys is reduced, which 
is particularly the case with high-carbon alloys. Mo-modified high-chromium al- 
loys with an austenitic-carbide structure possess a high corrosion resistance . 
in a 5% HS0,, solution, There are 9 references, 


[Abstracter's notes Complete translation] 
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AUTHORS: Tavadze, F.N,, Mandzhvaledze. S.N., Tskitisheih, M7.D., 


Dashniini, T.S., 


4 
TITLE: The effect of small additions of Niobium, Molybden im, : 


- 
u 


Titanium, and Aluminum on “he corrosion resistance of 
Manyarese alloys. 


SOURCE: Akaedemiya nauk Gruzinskoy SSR. Institut metallurgii. Trudy, v lI, 
1961, 177-190, : 

TEXT: The paper describes an experimental investigation of the effect ofitained 
by -noculaticn and elloying with Nb, Ti, Mo, W, and Al on the corresion rc sigtance 
of alloys of the Fe-Cr-Mn-C-Si system. The alloys subjected to inoculaticn land 
alloying wer: the following: (a) Cast iron containing 25% Cr, 15% Mn, 1.833 Sj, 
2.290 G; (b) cast iron containing 15% Cr, 15% Mn, 2.4% S1, 2.2% C: (c) stec! con- 
taining pene Gee ESM, oN aeSS ere 0.8%. GC. The née che (Ateneo 

Yo. eh 3 tat.es. Uorrosion tesis Were nade in 3° 14,90, ang ina 3°) su..° 
NaCl. The results of the corrosion tests are shown in the form of tables a21G praphs. 
The graphs show the % addition along the x-axis and either the co i 


rro 
NaC. solution or the: amount of H emitted by the specimen in the acid alon 
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The alloys tested had been heat-treated as follows: The steel by a low-T ennea 
700° and 750°C, the cast iron with a high-T stepwise anneal at T from 1,3 <6 xe) 
300°C ig {i}. It wes found tnat Nb, T:, and Ai tsps yes the COrresion rezisian 
of Cr-Mn steeis anicastirons., The intr 

Lot the corrsaion re Ped 

Fesle lame & in Cr rere or is eS! Sn Foden DS baa eer 14-3 CS : 

5%) ir pairs the Corrosion resistance olf Cr-Mn Cast irGns in @ 37) sOiulius 
The finc.i of the investivation resuited in the making of a steei whicn 


completely resistant to a 5% solution of Hz50; (composition: 23.5% Cr, 
1% Si, C.8% C, U.2-U.9% Misi. here a: it frswres, 34 : 
reterences (13 Aus sian-language Soviet reterences and @ Kussian transia 
BLN. Speer's “Corrosion, Cause anc prevention, sd ed., New Yorn, 


931). 
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TAVADZE, F.N., skadendk, otv. red.s PEVZNER, G.Ye., red. izd-va; 
ese RST ARTLEVA, G.A., tekhn,. red, 


(Natural resources of the Georgian 8.S.R.]Prirodnye resursy 
Gruzinskol SSR. Moskva, Izd-vo Akad. nauk SSSR. Moskva, 

Izd-vo Akad, nauk SSSR. Vol.4.[Water power resources ]Gidro- 
energeticheskie resursy. 1962. 307 p. (MIRA 15:11) 


1. Akademiya nauk Gruzinskoy SSR, Tiflis, Sovet po izucheniyu 
proizvoditel'nykh sil. 2. Akademia nauk Gruzinskoy SSR (for 


Tavadze), 
(Georgia—Water power) 
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TAVADZE, F.Na; MANDZHGALADZE, S.N.; ERISTAVI, D.I., red,3; GIORGADZE, 
O.N., ved. izd-va; DZHAPARIDZE, N.A., tekhn, red. 
{Corrosion and the protection of metals in mineral waters of - 
Georgia]Korroziia i zashchita metallov v mineral'nykh vodakh 


Grusit, Tbilisi, Izd-vo Akad. nauk Gruzinskoi SSR. Pt.2. 1962. 
270 Pe (MIRA 15:12) 


i 


1. Chlen-korrespondent Akademii nauk Gruzinskoy SSR (for 

Eristai). 

(Corrosion and anticorrosives) 
(Georgia--Mineral waters) 
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AUTHORS: _Tavadse, F. N. Mandzhgaladze, S. N. Dasnniani, tT. S. 
; and Lordkipanidze , I. N. : , 


LITLE: Corrosion resistance of new titanium alloys in a number 
of industrial solutions i 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
Splavy. no. 7, Moscow, 1962, Metallokhimiya i novyye 
splavy, 246~252 


fexT: The corrosion resistance of new Ti alloys AT3(AT3), AT4, 
AT6 and AT8 was tested under various industrial ‘conditions at the 
Institut metallurgii AN GruzSSR (Institute of Metallurgy, AS GSSR) 
during the last few years. In this work, the authors extend cor- 
rosion testing of these alloys to solutions encountered in the wo 
food industry, beneficiation plant and to tartaric acid solutions. i 
It was found that the alloys resist the following solutions asso- 
ciated with the food’ industry: Sweet, dry and strong wines, canned 
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solutions containing cooking salt as well as those free from it, 
and tea solutions with or without tannin. The corrosion resist- 
ance of these alloys to solutions Similar in composition to fio- 
tation and hydrometallurgical electrolytes of the Tfyrny~auzsxiy 
beneficiation plant, is satisfactory. The above four alloys and 
the alloys AT8,, and AT6, are resistant to industrial solutions of 


tartaric acid. Titanium alloys containing 3 - 4% Al possess the H& 
optimum resistance. Further increase in Al content reduces the cor- 
rosion resistance in purified solutions. Commercially pure fi aT 
(V21), whose mechanical properties are inferior +to those of the al- 
loys AT3 and AT4, is attacked twice as rapidly in the above nedia 

than these alloys. There are 2 figures and 5 tables. 
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-; Mandzhgaladze, S. N., Lordkipanidze, 
Corrosion of new high-strength titanium alloys in mi- 


Akadeniya nauk SSSR. Institut metallurgii. Titan i yego 
Splavy. no. 7, Moscow, 1962 


» MetallokHimiya i novyye 


~ 


cd 


The six~component &-titanium~base alloys AT3(AT3), AT4, 


ATo, AUG, ATO and AT10 were tested for their resistance to various 


mineral acids at various concentratio 


ns and temperatures, Besides, 


Special tests were carried out in order to select alloys resistant 
to acids at their boiling points. Three Specimens were suspended Vk 
from hooks in a flask provided with a condenser. One of the test 
specimens was tested in the gaseous phase, the second in the liquid 
phase and the third in an intermediate position. A water-~line 

~ formed on the latter between the boiling acid and its vapors. The 
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specimens were then removed, cleaned and weighed, and the acid so- 
lutions containing the dissolved metal ions, chemically analyzed. 
It was found’ that at room temperature the alloys are completely 
resistant, to HCl and HNO, at all concentrations, and to HS0, of 


up to 15% concentration. They also resist the action of aqua regia 
and 30% HzPO, at tnat temperature. Their resistance to boiling HCl 


is comparable with that of the steel AXAGHYT(1Kn18N9L) and +0 
poiling H,S0, with that of Pb. They possess a better resistance to 


boiling HNO, than the above steel, but HF rapidly attacks them. The 


corrosion products of the above alloys consist essentially of Ti 
anc Al, the quar:tity of the latter being proportional to its con- 
tent in the alloy. Besides, small quantities of Si and Fe go into 
solution. Chromium changes to soluble corrosion products only in 
Hol. The above alloys can be recommended for the manufacture of 
plant for the chemical industry, designed for service in contact 
with various acids. There are 7 figures and 6 tables, 


Card 2/2 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755120013-6" 


7 "APPROVED FOR RELEASE: 07/16/2001 _ CIA-RDP86-00513R001755120013-6 


SRS ae Sasa MLE PS ER Ed | LOA RE PIAS he 


- - 8/598/62/000/007/036/040 
ee TDI Ss | 
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and Lordkipanidze, I. N. i . 


SLITLE s Gorrosion of the titanium alloys AT3(AT3), AT4, ATO and 
A782 in waters of various compositions and in the atmo- 
sphere ; 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
splavy. no. 7, tioscow, 1962. Metalloxhimiya i novyye 


splavy, 263-273 


mEX?: Tests were carried out in distilled and in tap water at 20, 
400 and 170°C. The tests at 170°G corresponded to a pressure of ar 2 
proximately 10 atm, and-hence they had to be carried: out in an : 
autoclave. Besides, Ti and its alloys, together with other metals, 
were subjected to field tests in mineral waters and their vapors. 
In order to study the kinetics of the electrode processes and to 

- obtain data on the possibility of using these alloys in contact 

_with other metals, the irreversible electrode potentials were mea~ 
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sured and polarization curves plotted. A series of corrosion tests 
of the Ti alloys under various atmospheric conditions was also car- 
ried out. It was found that AT3, AT4, AT6, AT6,, AT8, AT8, and 


AT10 possess a good resistance to distilled water at room tempera- 
ture, and to tap water at 100 and 170°C. The above alloys are re- YR 
sistant to mineral waters of the Borzhomskiy ore deposits in 5% 

NaCl solution. Their resistance to waters of various compositions 

is due to inhibivion of the anode reactions. Titanium and its M~ 

base alloys will be cathodic to all metals, except Ni and Ag, in 

0.5 N Nacl solution, and will cause rapid destruction of the ano- 

des. After ‘5000 hours' exposure to atmospheres containing HS, 


nitric oxides, S055 ammonia, carbonic acid and other gases, polished 


alloys retain their reflective properties. The corrosion resistance 

of AT3 and AT4 under most atmospheric conditions is superior to 

that of the other alloys, and they are recommended as a material 

for memorials and decorative articles designed for service in in- 
--dustrial atmospheres and under tropical conditions. There are 3 

figures and 8 tables. : 
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AUTHORS: Tavadze, F.N., Academician of AS. Georgian SSR 
and Kovshikov, E.K., Engineer 
TITLE: Conference on metallography and heat-treatment 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
noe 4, 1962, 61 - 62 


TEXT: A conference devoted to new developments in 
metallography and heat-treatment of metals was convened in 7. 


Tbilisi from December 7 - 10, 1961, by the governing bodies of 
administrative, technical and scientific organisations. 

The following 25 papers were delivered: 

"High-temperature strength of chromium-manganese austenite 
with various alloying elements as a function of the nitrogen 
content" by. Academician of the AS Georgian SSR F.N. Tavadze 
(Tbilisi); 

"New methods of producing high-strength steels" by Doctor of 
Technical Sciences Professor S.M. Baranov;. 

“Alloying? of steels with nitrogen and some data on the physico~ 
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